623rd MEETING, CANTERBURY 1 I59 quantitatively confirmed by time-domain measurements which also revealed, in the apo-enzyme, a logarithmic decay of 248-fluorescence anisotropy from r,, = 0.188 to rm = 0.056 with t, = 4.1 ns (see Clarke et al., 1987, for instrument detail of the same experiment on tryptophan-203 enzyme). r, and rl are the fluorescence anisotropies at time zero and a long time compared to z, , the rotational correlation time for the anisotropy decay. The increase in proportion of short lifetimes is consistent with the quench to 34% of the equilibrium tryptophan fluorescence when the quaternary complex forms.
The presence of mu, kappa and delta opioid receptors in the mammalian central nervous system (CNS) is now well documented (see Paterson et al., 1983, for review). Although delta receptors have been radiolabelled in the past using t 3 H ]~-AIa*-~-Leu'-enkephalin ([3H]DADLE) (see Wamsley, 1983 , for review) this probe has considerable cross-reactivity with mu receptors. Recently, a conformationally restricted enkephalin analogue [3H]~-PenZ-~-Pen5-enkephah (['HIDPDPE) (Mosberg e t al., 1983) has been synthesized and found to be highly selective for the delta receptor. We have characterized the receptor-binding properties of this radioligand using homogenate-based assays and have subsequently determined the regional distribution of delta receptors in the guinea-pig and rat CNS using quantitative autoradiographic techniques (Sharif et al., 1986) .
['HIDPDPE bound with high affinity [dissociation constant, Kd = 5.1 k 0 . 3 m (5)] and to a high apparent density of delta binding sites (B,,, = 4.4 -t 1.5pmol/mg wet wt.) in guinea-pig forebrain homogenates suspended in 50 mM-Tris/HCI (pH 7.4; containing 5 mM-MgC1,; bovine serum albumin 2 mg/ml; bacitracin 20 pg/ml; Gulya et al., 1985) . Unlabelled DPDPE, DADLE, etorphine, dynorphin (1-8) and naloxone potently inhibited specific [3H]DPDPE binding in guinea-pig brain membranes with apparent inhibition constants ( K , ) of (nM): 5.5 +_ 0.7 (6); 2.6 +_ 0.5 (4); 4.2 f 0.4 (4); 16.4 1.5 (4), respectively, while the respective mu-and kappa-selective ligands, ~-Ala'-MePhe~-glyol-enkephalin (DAGO) and U50488, had k, values of > 1 0~~. The properties of [3H]DPDPE binding to rat brain membranes were similar to those of the guinea-pig brain (data not shown).
Cryostat sections (10 pm) of rat and guinea-pig brain cut at different anatomical levels were processed for deltareceptor autoradiography using [3H]DPDPE (8 nM) (90 min incubation at 4°C followed by 5min rinsing in ice-cold 50 mM-Tris/HC 1 buffer) and the resultant autoradiograms quantified by digital subtraction image analysis (Sharif et al., 1986) . As shown in Table 1 , delta receptors were heterogeneously distributed in the CNS of both rodent BIOCHEMICAL SOCIETY TRANSACTIONS species with the rostra1 forebrain regions such as the olfactory bulbs, striatum, n. accumbens and amygdala being the most enriched, and the caudal regions such as the thalamus, substantia nigra, superior and inferior colliculi and central grey being the least enriched tiasues. This pattern of delta-receptor localization is similar to that described previously by Gulya et al. (1985) using [3H]DPDPE and by other workers using [3H]DADLE (see Wamsley, 1983 for a review) in the rat brain. Our autoradiographic study in the rat and guinea-pig brain has provided the first quantitative data on delta-receptor distribution, however. Interestingly, several of the forebrain tissues (with the exception of the stria terminalis and hypothalamus) of the rat had a higher delta-receptor density than equivalent structure in the guinea-pig brain whereas the reverse was apparent for many mid/hind-brain regions ( Table I ). The outer and inner layers of the cerebral cortex (laminae 1-11 and V-VI) of both species contained a greater density of delta receptors than the middle layers (laminae 111-IV). Similarly, the superficial layers of the dorsal grey of the spinal cord (substantia gelatinosa) had a denser delta-receptor content than the ventral grey in the rat and guinea-pig cord. The delta receptors present in the substantia gelatinosa may be involved in mediating the antinociceptive activity of delta agonists such as DPDPE (Rodriquez et al., 1986) . The brain regional distribution of delta receptors in the two rodent species was significantly different from that defined previously for kappa opioid receptors using [?H]etorphine and '251-labelled dynorphin-( 1-8) and quantitative autoradiographic techniques (Sharif et al., 1986; Clark et al., 1987) . Thus, in the guinea-pig brain a high density of kappa sites was observed in the deep cortical layers, n. accumbens, striatum, substantia nigra and the molecular layers of the hippocampus and cerebellum, while in the rat the most enriched regions in kappa sites were the medial preoptic area of the hypothalamus and the n. accumbens. In contrast, the anatomical distribution of mu receptors was similar in both species with high levels being observed in the striatal 'patches', thalamus, interpeduncular nucleus, amygdala, habenula, septum, central grey and lateral geniculate bodies (Sharif et al., 1986) .
Jaffes' (1 886) reaction between creatinine and picric acid was used by Folin (1914) for the determination of creatinine in blood. A saturated solution of picric acid was added to blood, together with a small amount of solid picric acid to precipitate blood proteins and leave all the creatinine in a filtrate of saturated picric acid solution. Sodium hydroxide was added to the filtrate to promote the formation of alkaline creatinine picrate complex. Protein precipitation techniques have been used extensively since in the determination of creatinine and other constituents in blood (Folin, 19 19; Roscoe, 1953; Scandrett, 1960) and have been considered to be an essential part of the determination until reaction rate methods were introduced. The measurement of creatinine by the Jaffe reaction is non-specific and Jaffe (1886) observed the red colour produced by glucose, and the yellowish-red colour given by acetone, with alkaline picrate reagent. In the present study, some aspects of the reaction have been investigated with a view to improving the specificity of the determination.
The experiments described were carried out in a Pye Unicam SP 1800 spectrophotometer with a four position thermostated cell holder (SP 874), SP 1805 programme controller, AR-25 linear recorder and 1 cm matched quartz cuvettes. The 'reference' method for creatinine from Varley (1967) was used to determine creatinine in plasma filtrates *Present address: Clinical Biochemistry Laboratory, Royal Berkshire Hospital, Reading RGI SAN, U.K.
and aqueous solutions in all subsequent studies. Standard creatinine solution (0.75ml) in 0 . 0 2~-H C l was added to 1.25 ml distilled water, 0.5 ml saturated solution of picric acid (kept always at 37°C) and 0.5ml 0.5M-NaOH. The alkaline picrate blank contained 2 ml distilled water and no creatinine and the creatinine-picric acid blank 1.75 ml distilled water and no NaOH. The reaction was allowed to go to completion at 37°C and the absorbance recorded as a function of wavelength.
The absorption spectra of solutions of reactants and combinations of reactants and of the reaction product were recorded against water. The difference spectrum of the product of the reaction (alkaline creatinine picrate complex) was recorded against alkaline picrate or creatinine-picric acid solutions. The absorption spectra are shown in Fig. 1 .
The absorbances of 1 1.3 mwpicric acid, 11.3 mwpicric acid-83 mM-NaOH (alkaline picrate) and 154 pwcreatinine-1 1.3 mM-piCriC acid solutions were characterized by a rapid increase with decrease in wavelength from 520 nm to 475 nm ( A > 2.0). The spectra of picric acid and alkaline picrate reach an absorbance of 2.0 at about 475 nm. At any given wavelength, the creatinine-picric acid solution spectrum showed the greater absorbance (about 0.1 A). The absorbances of creatinine (25 p~, 100 p~ and 175 pM)-aIkaline picrate solutions were dependent on the concentration of creatinine and increased rapidly with decrease in wavelength. At the highest concentration of creatinine the absorbance reached 2.0A at 500nm. The difference spectra of the alkaline creatinine picric complexes were obtained by recording the spectra of the reaction mixtures against alkaline picrate solution. The observed absorbances of the complex at a number of wavelengths were in close agreement with the values of absorbance calculated by subtracting the
